Ca2+-agonistic effect of a T-type Ca-channel blocker mibefradil (Ro 40-5967).
Here we report that a Ca2+ antagonist mibefradil (Ro 40-5967) which has been shown to be a selective inhibitor of T-type calcium channels increases free calcium concentration ([Ca2+]i) in the cytoplasm of cultured smooth muscle cells isolated from porcine coronary artery. Smooth muscle cells were loaded with Fura 2 and a videoimage system was used to follow the [Ca2+]i responses. It was shown that at a concentration of 1 nM mibefradil induced a transient [Ca2+]i elevation in individual cells and at a concentration of 100 nM this compound stimulated almost all the cells in monolayer. The [Ca2+]i response did not change with the further increase of the mibefradil concentration up to 10 microM. The half-maximal effect was observed at 10 nM. The increase in [Ca2+]i strongly depended on the presence of Ca in the extracellular medium. Calcium antagonists belonging to three different classes--verapamil (phenylalkylamines), diltiazem (benzothiazepines) and amlodipin (dihydropyridines) neither suppressed the mibefradil effect nor mimicked it. These data indicate that mibefradil increased [Ca2+]i acting via a distinct receptor site. We suggest that these receptors are coupled to calcium channels of plasma membrane.